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^ A.. .REQUIRED NUMBER OF REACTIONS k 

^ B. .VARIATION OF k 

^ (57) Abstract: When the accuracy required for the dimensions of semiconductor circuit pattern approaches the molecular size of 
resist as the pattern becomes finer, device performance deteriorates due to edge roughness of the resist pattern to have an adverse 

fv| effect on the system performance. This problem is solved by employing supermolecules having smaller dimensions than those of 
conventional polymer as a principle component, making the number of reactions required for molecular solubility variation constant 
and as large as possible, and increasing the acid catalyst density by including an acid generating agent in the supermolecule or 

^ bonding the acid generating agent thereto. A pattern of molecular accuracy can thereby be formed with high productivity even for 

O the pattern dimension of 50 nm or less and a high performance system can be realized. 
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10ml lC:9-mb.-^:i--Tt?|S<^7K^ii7 7 — l^:/C60(0H)n(n=22-26) 
1. 13g (1. Oinmol)?Sr-7" b^t K n :7 7 ^-^^ 10ml lC:$^tS[$'^T^JPx.fCo 

m 1 ^m^m^x-m^i^r^^s •:fvi^mMt--:f^/i-o.ug (T.ommoi). 

•7^ h7 n-:/^/VT:/^^^7A^^a-^'l' KO.Ollg (0. 035mmol) §r— ^ 

10 I2:;tjnx.. 60^-e 1 ^p^;ijp|^ufc„ iS>cii:#G)tbfc^;S^^^7K 400mi 
v^■T?, J^ffii^^MSUs 7K?^^UX> g^M t -y^Mb^ 9 — 1^ >' 1.05 g 
1933)0 

15 tf y /v-^/ ^ ^/v-ai— •r/i' 300Mfi:^tJ:^^l-x 

h^m^mmm^i^. loox:^ 2 ^m-h'a^f^Mvx. mm loonm 

120'C2:»'rf9<Z?S3te^-<-^^nv>. m^«s 23*C<Z)x h7;^^>'V'T^^ 
^t^^At y*n^^^V:^mt^ (0.048 30 f^>ra^TV^, ^V>T 10 

#P^^7K-X?y >';^ UfCo 22. 5/zC/cm2T% 50nm ^-Y >' 

25 7-:^^:^^^^n.'^mn^xm^V1iit:i^. 2.5nm i:/J^$V^^l i:dSt> 
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10. 0 g flr-^T y rT'a/"?^ — lOOml Jci^^Us ^di;:: 
^g-fbet^mzKfpife 0. 050 s<^^ yz^t2^</—^i^mm 5ml %:&Px.v^?i.-T? 6 
^P^^^&^iirfco -Ki*:?^^^ 200ml (JiAtt. S^m^^/^ 200ml 

10 ^i3Px.T. ^fifeU:rc;rjJ'i?=3f^ (4- t Kn=3e5/:7::c^/i') o^^/Vv?^ 

15 1h>'l6.2g (5^^S 1978) ^^fCo 

IS.Ss (S.Ommol) trT" ^ 7 t F a :7 ^ i/lc^^ 
.:e;i^3i^/Hfrr/Vrc— 7^.^V'4. 6g (0. 064mol)^ f U A - p — h 

/vrc:/;;?./vs}N;^i— f 0. 30g SrAtL^^^UTs 10 ^WSi^^iirfCo 
20 i^l^^^v'^ 200ml ^;5]I];^-C. 150ml TK-^TKSfc^ 3 M^ofCo ^O^^ 

CVH) 16.8 (:$>^fi2411) 



2004/012012 
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(VE) 



V 0.01 mafP^-^ti' ^"^^i^-^ 300 O. 20Mm 

i^lc. ±1BWi>^ b^^pi— bTV^t^^0^ 2ji ve^;^ f^fe 

m^m^m^i.. m^^zoox:-^ iBr^-fSAnm^aur. nij^soonmo^N 



wo 2004/012012 PCT/JP2002/007760 

35 

mmm^ l-x 100*C-e 2 ^ra^JP^^al-T^ l^Jp: lOOnm O Vi^;^ 

hJK^?^^b:rco-<^ vv?>^ bJ^iJ:JP5^mj£ SOkV (Dm^j^JS®^*^^ 

t Fn^ixKTK^I^ (2. 38«ft%) X*60^r^^fV>, ggV^T 30 #P^^7K 
-T?y:^;^Uyto lOAiC/cm^-C. *"v^M<© SOnm ^-f :>'TV K;?^^ 

m 2400 -T?fe5o ^«|■t-S<^^^:i^^^>^i^ l5>^^fc:t)J©i4^^K^£:^»t> 
i^lZlN a C 1 ^KJilCjilBVi^;^ h ^^^U:rCo nHlJl 250nm <^)^^:7 

O2-RIE 3i5/^>'i/^gl;:J: 19 > _hlB^N~ i^:#^l^<D3iv/5^>'-/ 
25 fcm^\^ 1/22 V^S^^Jt-t?/:e?^ #111^^-? iS'-iX ^fe^i^-r 



PCT/JP2002/007760 

5 100nm-I?F2:^'3eV-^ (NAO. 8 0) ^ffiV^TfF^ffiU 

15 ^ Vi;?;^ h:7't3-fe;^:aSHrtgT?fe5o 



TPPA-IOOOP (:2^jl'N^b#XlfeaJ^) 5 g ^i^^^^/H 0 0 ml 
\Z.^m\^. 3, 4-i?t Kn-2H-t'7:/5. Og.:S^O. 02g 

1 0 Om\ ^m^M^mX^.-^mm^ 1 OOmlOTKT'SHllJfe^^U.^^^i^ 
25 JE^itU. THP(c:J:D:7aiy-/vtt7K^^<^#flU^TPPA-l 0 
0 0 P (e-feS^*:) 5. 5 g^#fc„ ^(D'f^S'fb^f^i, 8 0. 0% 



WO 2004/012012 

36 
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37 

_bf5 T H P i V :7 3.y— yvttTK^S^^^UfcTPP A- 10 0 0 

p : iooa»§p. m^^Mtvx hV 

W^Uh UT'g'^^»J-c^uyhTHPl;iJ; t) :7 3:y — /vttTK^Str^^U • 
fcT P P A- 1 0 0 0 P : 2 OiitP, M^^fc^J UT h P :7=c = 7V;^ 
10 jva^^^tf J^/<—-7 j\^:irvi-:f ^ ^^7.)Vis^^-^^ h 5mi§P^ 2 —^zf^ J >^ 

THPlsii ^ :7 3.y-/V'l!i7K^«Sri*Sl-:fcTP P A- l 0 0 0 P^. 
15 v^5o 

T^cc^NjblJl^gTx |H]^^:fi3# 1 2 CC^ 2:9-^^^SUT. Ji:$ 0 . 
4 /im<D^J^iSr#;fco («-^«^<^ini5i«ff«5 OkV) -T?^ 

— ^^^ffiM^^s 1 0 0^. ^^^-r^f^^SiSU. ^(T^^TK^'fkT" 

ag^J^j^m^iglflgl** (J^ 1 0 ;z C/cin^) -^0. 1 m m <D^^if 
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38 

JiiaTHPlJ:J;i9:7a.y'-yH47Km^^'15S:MU:feTPPA-l 0 0 0 

10 ^m-^ =^ y —Mt^^ t UTTPPA-IOOOP (:^'>N'fb#X^®i) 
10. Og (9. 4 2inmol) t, 2 ■=&- y --:/^a 9 b 9 - 
3 3 g (5 6. Snunol) V^^^l^S 00 ml fZl^^U, ^ 

\Z, TK^^b"^ h y A 2 . 71 g (1 1 Snunol) JZl^JP X-fc^ 

15 ^:t^7V5 0 Oml ^MlSkS 0 Oml, 3^V^T7Jc 5 0 0ml -e?5fe^U 

^^l.XUh U, n— ^^i^-^-Zx h7 t :7^>'^'a'^^^3 0 Oml 
-^^V>;^o et^it^^^itSUUT, it^m (VI) tr#ifco 




(M) 
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±^(DXoK'^^\^lti\::,^m Vm) 5. Og (3. l gmmol) ^y'h 
^ t Kn^^VS 3 0ml {c^^b, 0. 1 SNy' h ^ ;^ ^/^T 1^^=^^ 

5 2IHl^tV^, #btbfc^=^a^ 2 0 Oml 07Kt?2 [iI?5fe^^UfCo i5fe^^, ^ 




(K) 



10 :i(D^t^^ (K) 10 0m*$P, ^^;t^J^ b-C b y :7z^;r/^;^/^^J^ 

H^o. 2 0 urn (D^yti-^z^^/V'^—^m^^xm^v, \yi:^:^h^^ 
15 vi;?^ b^s^triu^m^b, 0 o*c-T?9 o^s!>r5;J3q^tomb-c, 
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40 

1 2 0*C-e9 O^mmtft^^-^ ^^oii^o 2 S'C<DT h^^^-'VTi^ 

^::i,Tj7A t Ft3=3fv'K7X^?s (2. 3 8*4%) -e. o^mn 

5 ^fc, ^i(?[> M^trA r Fni:3S^i/-^ V— if;^7^y^-«— (NA= 0 . 

10 Na C l:KJ2t^^:*Ufc±.faWv?;^ A r F ^i^^iX-r^te^ 1 5 mj/ 

^^^m^:^^^^>'MRx^^m^i^^mir^ 3 3 0 O cm"^ t"— iJ^ 
^^^::^^U-CV^5w i:ds^*>orco *rc;i?;^:!i^^m<^ 1 7 0 5cm-^(D 
15 Vf-iJ'dSf^^fcUX, ^iJ' b^-l-^H-t-S 17 7 Ocm-^Otf-^:asmmU 

-rv^^> ;i ^^s^d^ofco rtifet^S^Hzt""— i5'<^^'fb*^b, mtftm^^o 

y b>', 2 6 -/^V-n h^^^ie 

jiia-fb-^t) (X) i^^mtz^ (DRjt^m(Dm\t6 . ^(Di^^A\-i. leoo 
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mmm7 

5 iJ^rcV^SO. Og (2 6 0imol), 1, 3 - i^B - h^':fv 3 8 . 
5 g (13 0 mmol) ^7"h7t^KP':7^V500ml IC^^ L, ^^1^21. 
:^m^t'r hV ^ J>> 9 . 4g (3 9 0mmol) ^^^\Z.MK.fCo ^m-e 1 2 

^/V5 0 0ml ^Mx., mums 0 Oml;t??fe?^U:fe.o ?5fe^^^, ^^M^IR 
UT, ^fb-^i^ (X) ^#fCo 



15 ^hflti±m(D^t^m (X) 10. Og (2 3. 6mmol) hm^'f'^ 
^71-84. Ig {7 0 Irmol) ^aXJ^P^^'^f^-^^^^r ^YXm^U"^ 




(X) 




20 
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^fclC, t T a n. s-T>'\^X2yt.T^>l 0 . Og (3 4. 4mmol) t 
tf y v?^/ 4 . 0 9 g (51. 6 mmol) b 7 t F i=» 7 7 >^ 2 0 0 ml 

mm^, t^LK^Mit^l^ (XI) 3. 0 7g (5. 7 4 mmol) ^"rhv 
t Kcr77 V3 OmH::^«|Ufc^?^^0'C-e?^TU^Co ?^Tm, ^^-C 

:x(Di^^:^^^ilSiJ bfco UmK^^^^^^^ 0 0ml §riP;t, 7K2 0 0ml 

5 0 omi -»^v^f£o et^i^^iisijux, -fb-g-i^ (xn) ^#fco 




^btl/^-ft^-a-^feJ (Xn) 5. Og (2. 4 3 mmol) ^i^^lSOmllC 
^^U, m^'fbTK^TKB 0ml iip- h/V:3^>';^/V*^>'^0 . 5 g^iP^, 
5 On^T'l 2^ra3t#UfCo ^^^^ffS*UTM>>b, 1 1 

^^t^m (xn) ^#:feo 
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pocr\ (chQs/N^o 
ooc coo ^ 






(xn) 



_hlB<^<J:5> ^-^J^b^'fb^'^ (Xm) 3. Og (1. 3 9mmol) trx 
h7 t Ka-:7-7>'l 0 OmUc^^U, 0. 1 3 A^x h ^ 7^ ^-^^ 

An^-rn^tti^uifoo :i<7)^?^t^g^^^^/^^2 0 0ml ^M:k.xmm^ 

2tll=^TV^, #bttfc^^Jl^ 2 0 0ml <^7X-^2[H]?^^f^Uyto ^ 




5oc^ (CH03 /N:oo^ 
ooc coo 





(XIV) 



10 
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^<Di[:.^m (XIV) loom»gP, ^^^^Ja: U-c h y 7^=71^ 
$15^ 1 b^v-- 2 — 0 0 0 MMiU\^^M\^tia 

1 2 0 t:-e 9 0 m^Mtft^^—^'^^of^o 23^(Z>v"b^^^ 

10 >?WT:^^=e'Ab Ki3arixK7X^I^ (2. 3 8 m»%) "e, 1 0 

t.fc, :i(DU-J>y^ hm^AT F^^iy'^i^—^:^Tiy>'<^ (NA=.o. 

6 0) ^^V^X, U^iyy^^m(D^^^^y 

:^:ifm<D 0 . 10 ;im ^'Ti^ K^^— ^^^-^iS? — >';5S^§e5tbfcio 

N a C 1 :^_bl;im*U:^_hfavi?^ h (C, A r F^=3{^i/-^^^ 1 0 mj/ 

^^^<D1 7 0 Ocm-^<^>lf-^*SM^^U-T:, 9^5^ h^'l^ljBHi-S 17 4 0 
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45 

±.m\:.^m (XIV) ll9-T-^fc>9<?)S^&*©^Ji6. ^(D^=f-m't. 2275 

10 mmms - 

t e r t — 1 0 . Og (2 1. 5 mmol) tf 

yi;?>'2. 5 5g (3 2.3mniol) h 7 K o :7 ^ 2 O 0 ml 

15 ^ ICimife'fb'^ (XI) 1. 9 2g (3. 5 9 mmol) h ^ t 

Kpi7^:/3 0 ml f^^^Ulfe^^^CCT^t^TUl/Sio ?^T^, ^?i-t? 2 

(D':^m:^^^tSlJb:feo ^S^le:i^m^^>'^^3 O Oml ^MX, 7K2 0 0ml 
5 0 Oml-«^V^;^o tfc^i^trttSU UT, -fb-B-ife (XV) ^#fCo 



25 



wo 2004/012012 
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^KD'fb^ife (XV) 10 0mii:§P, m^±MtVXhVy=^=^/^:^^^ 

10 m^^^l 2 0X^X9 om^mtft^^—^ ^ff^f^o 2 3X^(Dy'hv?^'f- 
/WT^'^^^^ A t FtK^?^ (0. 0 5fi4%) X, ^#^10 
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47 

jiiEjb'B-^ (XV) i^^mtcy) (D^m&(om'iGm. ^<D^^M\'t. 

NaC ItRJil^M^UfcJnfSVi^;^ A r F ^^v^-^^fe^ 2 0 mj 

jeufco ^5fe^-<-:^'mt-;f /V^^^'^t-j^H-t'S 3 3 0 0 

Ocm-^(D\f—-i^ i!)^mW.VX, t e r t ->*'^/V^:^'7^^1^^l-^Hi"^ 1 
7 20cm-^<??l^-:5'^s^^^-^^^UTV^s:^a^:&s^5*^o:feo ii^boii 

15 /^*5rr-eji, t e r t -•:ff-/^^:^T/^^^-t^:^'TVi^ F-fk-^*^ 
^ =i-/v^t e r t -::/f^/^3^^•7^>'v:S^ffiv^:^^s, -^rtbg^^lsi-r 
;^55r-i>^3— /V^ t e r t - ^f-/^^;^ X/^, y h=i--/^^ t e r t - 

25 IIJfe^?!l9 : 
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X. mm isonm ov-i^;^ hm^M^i^t^o z.(o\^i^:^ ym^ismM.^ 
lookv c^«^^s^s^^a^.^v>T. m.^ fi^<^—iy^^^mr%\^. 

rc^. JE;;^^BI#JE (7. 38MPa) iJXJiJ2:_h# 

*5 it s a^® §1:^7 m 0 x s s b ote^ ( 

^^HJS^Jls: J: . 40 nm i^T.:^ F:^^— — vi;?;:^ h 
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49 



mnm i o : 

(^eSofc) ?1^)l^^^^t>> :3i5/i;?^;7;!^;^<^>a*X/h$ < d^-o 
15 TP ^^i/Sr^To-CIH^t^^i^^r^fcio ArF l^i:^^ hM EB^^TV l^^m 

mmm i i : 
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^^#:^:^n 1 2^(^pMMOS h ^ l> ^ V MO S 1 

5 ttTV^5o bm@2 A5.tJ«2 Bf:i> nMOSl *3 J:t;« pMOSl 1-*^^ J^fc 

T 2SralCT^ 1 tc:^ U^Tc^mt- n n 1 t i::^^ $ 

20 NTS <lr5iCT<>^— b«@2 AcOiliIiS^5>t?^B*b«^6«]iJ:^^$nT 



wo 2004/012012 PCT/JP2002/007760 

51 

5 ® IBj^M <^ iB^ is: J: o T S V > iz:^^ ^ tvT V ^ S o 

m2 i^m^x^tL^ (iii20i^)> Mos v^i^i^:^^ 2 2^m^i^ m 

5 2112^). ^ bl- = >';?^ hJJ^— /V2 3 . H 1 JllH^ft 2 4 ^SBlfe^^^ 

1^2 5^?F^^U (I112II 3^)s ^(D_hl;iJirai^^i^2 6 ^^^7L2 7 ^ 
J^^U. $b.t3l||2®iam2 8 3ttJ^iamP.3J^5^IK2 9 (ill2 

:^«^J-X?{i^ JblB*^:^'!!^^ 2 1 . MOS h t^i^:^^ <0^- h . = 
10 h/J^-;V2 3. mimmWi2 4. 2 7. ^2jiiBl^2 8 60 

^MI3 2^?1^^U^ (1113 (a))o 5^V^•r. (EUV) 

m^i^inmm^ (EUV) li^mm^m^Mm'^p^^^^^^x. jiiB-r^^_b 

(EUV)ii^$|5S>!.^<^^*ilc^^*l'N ^^^^ b/'^iJ'— ^ 3 3 ^?^^Ufc(El 
25 3 (b))o vs^;^ h/-?i?'.->'3 3 -t|BBffM<^^"?:5' — J: 
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52 

ms (c))„ 

m^(OWk^mJl^^^^^. Vi?;^ 3 ^?^^Ufc (04 (a))„ 

v^x. wmcomm.'^^^^—^-^^^^'^^—^^^ \.xw-^mm^ (euv) ist 

20 (EUV) ^^m%mn^m^^x . Jbiavi;? 

T/v;57ym^^^fflv>fcm^^ai-J;^3s =^^^ (euv) 

fc (g|4 (b))„ ^(D^. Jiiav-:^:^ — :/4 4 ^^y^:^^-^^ 

^'Lfc^. Ui^y^ hy<^ — >^ 4 4^m^\^ (134 (c)). ^^?L4 5% 
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53 

|^^SXm%^TV^. Vi;?^ bJ^4 6 ^J^^Ufc (^4 (d))o ^V^T. 

(Euv) ^m^^mRMm^:^^^^^^^ (euv) sj^0^^«^^v^T. 

^ bl;iT/v;& y J: t) . ^^i^- (BUY) %mtft^ 

4.7^1^^Vft (04 (e))„ ^<D^. ^(DUi^P. 4 7 

10 ]^^ai5,^>^:5^Ufcm. Ui^y^h^<^-^^^-7^m^V (1114 (f)). 
FfBoiaj|fe^4 8^?i0^Ufcio><^^, iB7l&7L-^^{;:^^a«>5i^ CMP 
^tTo-C|g4(g)iJ:^i-a:5tJ:#BlBJli4 9=Sr5^^bfc:„ J;o 

X m^^s^ ^ '-^ ^ ^ ^ ' ® ''-^ ^ ' ^ ^ ^® 

15 ^Mraj^_h^^^^? — ^*Qx^ wi^;^ ^^^^^ 

20 if.mWm^^f^-^m^^-^'^^^ UT®^^ (EUV) ^j^R^^^^V^fe 
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5 

mmm i 2 : 

^^i-^®iat?fc5o 0 5 (a)lc^i-i 5 P MO Si ^^#:5 0 ^SrS 
^•rSo 'BSj;t»^Ji:$ 1 5 Onm <D#^fB Si i:Jf:$ 2 0 Onm <D SiO 

V^T^!)^^^1 5 Onm SiOg^^^U, l^APX y — 

15 Ji 5 4 ^?^^i-So 5 (b) tc^i-O: 5 5i^©xm«:^T^^^ 

Si ^i^^bncS^^S^S e^Jl^JEifei-Se ^<^^, TaaOg. Si^li^. 
SiOzs BST. PZT. 5t^m#:^ fe^ V^tt^tt P> (Dm-^'J^'fe ^^1^^ 
20 ^^^^i/i^ffiBi^J^5 7 ^?l^^-r^o ei^^t^^^H Si, iftSlj^^M, 

-b«@5 S^m0.ir?>o l^k^^5 {d)\^^irX^K.m'^(DniUt:mx 
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56 

u^T^i^m^^. ixyn:^ (Si) • :t-y =?-^— ^©P^^^ 

j^-rs :it\^xv. _biB 1 m(D^^ifmm^^^^ir^<D\:i^-f^mm 

u ^ y ^ :7 ^ /J^ $ T^x-? — i/j^j^fe:^^ ^ ^ v > -c. ttfg d^o 

(Euv) ^Bm^m:^m\^^x^mi^mmm^mm:(Dm^^i:mKn 



WO.2004/012012 PCT/JP2002/007760 

57 



It ^ <^ ^ H 

15 4. S#:^2p#i-5Xmi:. 



wo 2004/012012 
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58 

^fhnx\^^^^t t-r^ 4 la^ <7> m^^-l^* cD^^t::^^- 

i: -r Sit 4 fB^<Dm^^1g<^M3t:&^fea 
12. S#:^^#-t-^X@i!. 

->'-x?fc^;ii:^#mi:i-Slt:^^l 2 lB^O«d^^«(^Mit;^^o 

25 1 5. tfrfB^^^Sr*:7^c:^/V'S^-&tfr a^^i^m^-rsit^^i 2IB 
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59 

1 7. mw^mm-r^j:.nt. 

2 1. tftiB^y •^-■^5'.ev^5^^^:i^J^?&< v-i^ n-r'^^ b y 

T^^ Kn y = ^''^^ / • ^ ^ =^-=^'-^^ 

25 -rsif^^gi 7lB^<^«^^©<^M5t;&^feo 

2 2. ^i^^;e>s^^^$tuyhS#:^Sp#-r5Xma;. 
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60 

2 4. ^^*:^^«i-5Xai:> 

-li^j^i^^wiB^ft^ii-^^^-r^xm^ > 
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61 



10 
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62 

5 3 1. MfB=^i4^^^^&J*. mmmKii€Az.2;iK>. t^m^^m^-^^^nn 

20 3 3. ttllSifeMi^fl^ltJ^s tS*5~l 5nm0^^i?1^ (EUV) « 
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63 



20 
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